Alpha is a key indicator of mutual fund performance. It is equal to fund's risk-adjusted return in excess of a benchmark index. We find that Norwegian mutual fund investors cannot always rely on alpha based on the fund-selected benchmark index, to differentiate fund quality. Many managers appear to pick benchmarks strategically and/or adjust their portfolios in a way that maximizes alpha. Our analysis sharpens previous studies of the US data, where only a few alternative benchmarks were considered based on a coarse classification of fund investment objectives and not on actual fund-selected benchmarks. The results are economically important. Compared to the best-fit alpha, alpha relative to the benchmark that best describes fund returns, alpha of an average equity fund appears to be 0,45% higher per year. Among equity funds that "exaggerate" their alpha, the number is 1,83%. We also find that the best-fit alpha, and not the fund's official alpha, has a strong statistical association with fund closing decisions. Taken together, we find these results to be strong circumstantial evidence of strategic benchmark picking.
In the standard principal-agent problem, the principal gleans the skill and effort of the manager, and, in cases where the two are unverifiable, designs a compensation scheme that motivates the manager to work in the best interest of the principal. In firms with dispersed ownership, an owner may not be able to influence the compensation scheme or hiring/firing choices directly. Hence, he can only vote by feet, selling the stock and putting the downward pressure on the price. In this paper, we will consider whether Norwegian mutual fund investors can even rely on commonly available information to judge fund manager quality.
In the mutual fund industry, the standard manager compensation is a percentage of the funds under management. Investors cannot decide on the manager or the size of the fee, but by buying more shares in the fund or sell-ing shares in the fund, they have a direct effect on the compensation received by the manager. Open-end mutual funds shrink and grow with investments being taken out of the fund (shares sold) and brought into the fund (shares bought). Additionally, the fund grows due to positive returns and shrinks with negative returns. 1 [Ibert et al., 2017] find only weak sensitivity of fund managers' pay to performance, for Swedish funds. That would suggest that a Scandinavian fund manager has a relatively modest incentive for return manipulation and/ or making returns look better than they actually are. This would bias us again finding any results in Scandinavian data relative to the international practices.
How do mutual fund investors make their buying and selling decisions? The skill of the manager is uncertain and unverifiable. Investors can, however, learn something about the skill based on the past performance of the manager. Good past performance is rewarded by more investors flocking into the fund. Bad past performance is punished by outflows.
However, what is "good past performance"? The golden standard for judging past fund performance is alpha (also sometimes referred to as Jensen's alpha after the seminal [Jensen, 1968] ).
The alpha, the constant term in the singlefactor, as in [Jensen, 1968] , or multifactor, as in [Carhart, 1997] , regression is used in the literature to judge fund performance. Positive alpha is taken to be a measure of managerial skill. Alpha higher than that of competing mutual funds then should be rewarded by investor inflows. 1 While the standard management fee in the mutual fund industry is a fixed percent of assets under management, some mutual funds have optionlike features in the fee structure. For example, the management fee may be a percentage of the value increase, with a given cap and floor for the level, as in Alfred Berg Gambak. Also, in this article we consider exclusively open-end mutual funds. Managers of closed-end funds do not get the benefit of increased pay due to inflows. Instead, they increase fees and are given new funds to manage by the relevant mutual fund families [Wu, Wermers, Zechner, 2016] ).
Is the fund's alpha as obviously defined as the fund's name? Unfortunately not. Alpha estimate is sensitive not only to the choice between the single factor and the multifactor model, but also to the choice of the index. What are the obvious choices?
First, one could choose the broad market index to evaluate fund performance. According to the CAPM, all fairly priced securities should have the same linear relationship between their beta and their expected return. However, different funds have different investment objectives. The alpha estimate may be influenced by the nature of the objective. Indeed, some indices themselves have been shown to have an alpha, when regressed on the broad market return [Cremers, Petajisto, Zitzewitz, 2013] ). Indices by definition are passive investments. If a mutual fund manager invests and passively holds an index that has a positive alpha against the broad market index, he does not manifest special investment abilities. Such alpha is an artifact of the index he holds. Hence, the broad market index may be an inappropriate, even if an easy choice, when evaluating mutual fund performance.
Second, one could use the benchmark index chosen and announced by the fund.
2 While fund managers are fairly free in their choice of the benchmark index, they are aware that their performance will be judged against the index they choose. If the fund manager believes that his target investor would rely on alpha estimates, the manager may choose the index that will make the fund's past risk-adjusted performance seem as good as possible. Additionally, Mutual Fund Managers: Real or Make-Belief Performance РЖМ 15 (2): 163-172 (2017) once he chooses an index, that choice in itself may influence his subsequent investment choices in such a way that current and future performance will seem as good as possible too. The manager's choice of the benchmark index is not as innocuous as one could have thought, but rather is a strategic choice on the part of the manager. While benchmarks can be changed over time by the management, the SEC allegedly frowns upon benchmark flip flopping [Sensoy, Kaplan, 2005] . As there is no formal benchmark reporting requirement in Norway, one would think that Norwegian fund managers would experience less pressure to keep the same benchmark. Hence, they would feel less constrained while announcing their choice of benchmark.
3 That means that the alpha based on the fund-chosen benchmark may be misleading too.
Third, one could look up the fund benchmark selected by independent experts. When it comes to mutual fund analysis, Morningstar is the international leader in providing the relevant information and broad coverage. The Morningstar benchmarks may not have the drawbacks of the previous two choices, but they may still be not fund-specific enough. Indeed, the number of mutual funds domiciled in a given country is frequently greater than the number of listed stocks (this is true both in the US and Norway, for example). Comprehensive analysis of each and every fund is beyond what any mutual fund data provider could do.
Fourth, one could search for the index that fits fund's actual past performance best. This choice is the most demanding, but it has two advantages. The best-fit index is tailored to the specific fund. The index is chosen using objective criteria.
If the last approach is chosen, another question arises. What constitutes the best fit? If this question is asked of a researcher, the most likely answer is the highest coefficient of determination, R practice, two other measures are often computed, the active share and the tracking error.
The active share was introduced in [Cremers, Petajisto, 2009] . It is the half sum of absolute deviations of the mutual fund portfolio weights from index portfolio weights. The active share is supposed to measure the manager's stock selection activity and was shown in [Cremers, Petajisto, 2009 ] to be a predictor of fund returns. The tracking error is typically measured by the volatility of the difference between fund returns and index returns. Some funds (e. g., Alfred Berg Global Deepwater Energy) may limit themselves to particular target and/or maximum levels of the measure, while others are explicitly (e. g., Alfred Berg Gambak) or implicitly noncommittal. Tracking error measures the relative systematic risk.
Both measures are sensitive to the strategic index selection by the fund manager. Consider a "closet indexer" fund that follows index X, but strategically reports index Y as its benchmark. The fund may rank high on both measures of active fund management. Now, consider an identical fund that reports its benchmark truthfully -X. The fund will be reported with lower alpha ("worse" performance) and lower measures of active management. From this comparison of two identical funds, one could conclude that active management is associated with better performance. This connection is also the one established empirically in [Cremers, Petajisto, 2009] .
Similarly, [Amihud, Goyenko, 2013] find that lower R 2 is associated with better performance. They associate this result with greater selectivity. The approach in [Amihud, Goyenko, 2013 ] is preferable to the active share measure of [Cremers, Petajisto, 2009] , in the sense that it does not require information on portfolio composition. In the US, mutual funds are required to report their holdings to the SEC at the quarterly frequency. In Norway, and in many other countries, there is no requirement for detailed public reporting. So, only R 2 and the tracking error can be computed. Both are vulnerable to strategic selection of reported index.
We suggest searching for the best-fit benchmark using R 2 , as the first step in analyzing how actively managed a given fund is. Only then, should one compute the active share and the tracking error and/or analyze relative R 2 . In this paper, however, we have nothing to say about managerial ability and active management and focus purely on the evidence of strategic index selection.
Suppose we analyze a fund and find that its R 2 against the fund-selected benchmark index is low. This could be explained away by active management. Suppose this fund's returns have a higher R 2 , when regressed on an alternative index. There are two potential explanations. First, it could be a fluke, an accidental outcome of mechanical matching between funds and indices. This undesirable outcome could be addressed by performing analysis for different time periods. Second, it could be a "mistake" made by the manager. If the mistake is an "honest mistake" and/or if we have encountered a statistical "fluke", we expect to see no pattern of connection between alphas computed for fund-selected benchmarks ("fund-selected alphas") versus alphas computed for best-fit indices ("bestfit alphas").
We find that the best-fit alphas are systematically lower than fund-selected alphas. The previous research on benchmark index selection by funds was ignited by results in [Sensoy, 2009] . He found nearly one-third of active US domestic equity funds misrepresented their investment style (along the size and value/growth dimensions). He attributed the result to unsophistication of investors. [Elton, Gruber, Blake, 2014] show that wealthy and institutional investors investing in separately managed accounts and collective investment trusts are susceptible to the same influences.
These studies considered only US (domestic) equity funds. Funds that held both equity and fixed income instruments as well as funds that held internatinal equity were dropped. As a result, the universe of considered indices was quite small. [Sensoy, 2009] considers 12, and [Elton, Gruber, Blake, 2014] consider 22 benchmark indices. [Angelidis, Giamouridis, Tessaromatis, 2013] consider a horse race of 9 indices at a time.
Our study covers all funds domiciled in Norway. Norwegian market is interesting to study in this context for several reasons. First, it is a developed economy with wealthy and relatively well educated population. Second, just like in most other counties, Norwegian mutual funds can invest at their discretion as long as they stay within the confines they impose on themselves in the prospectus. Third, the main regulatory restriction that applies to Norwegian funds is the diversification requirement. Funds cannot invest more than 10% of their assets into securities of the same issuer. If a fund invests more than 5% of its assets into securities of an issuer, such investments combined cannot add up to more than 40% of the fund's assets. This means that Norwegian funds may not be able to passively follow some indices, if indices have a small number of constituents and/or constituents with weights of more than 10%. Fourth, Norway has quite lax regulation of mutual fund benchmark selection by fund managers. Finally, Norway always ranks at the top of the international trust index. We can verify whether trusting Norwegian fund managers is less precarious than trusting US fund managers.
We make several contributions to the literature. First, we study benchmark selection across all types of open-end mutual funds: equity, fixed income, and mixed. Second, we perform comprehensive analysis against a vast number of potential benchmarks. Third, we supplement comparison of fund-selected and best-fit benchmarks with addition of Morningstar assigned benchmarks. Finally, we look for evidence of strategic index choice in a developed market with less stringent regulation of index selection than the US.
The paper is organized as follows. Section I describes the data. Section II presents empirical results. Finally, Section III concludes.
i. data
Our analysis covers the universe of Nor wegian-domiciled open-end mutual funds, dur-ing the period between January 1980 and March 2015, collected from the Morningstar database. The data includes all funds that were active at any point during the period. All return data is at the monthly frequency.
The universe of considered benchmarks is based on at least one fund in Sweden, Denmark or Norway declaring it or Morningstar choosing it for at least one of these funds. One easy way for a fund manager to make the fund look its best is to choose the net return version of the index as the benchmark. Net return indices are computed under the assumption that the investor (in this case, the fund) pays all withholding taxes on dividends. In practice, in most cases, mutual funds are not subject to double taxation. The capital gains tax is assessed once and is paid by the mutual fund investor. We choose not to drop these indices from consideration, even though they bias our results against finding any evidence of strategic benchmark picking. We have 1323 benchmarks with non-missing returns to include in the horse race of benchmark alternatives. Some benchmarks are pure indices, e. g. MSCI World Index. Other benchmarks are weighted sums of indices, e. g. 50% MSCI World Index + 50% 1-month LIBOR. We consider both types of benchmarks equally, but we do not consider alternative weightings for benchmark components. Mutual fund benchmarks are available only cross-sectionally.
In order to compute excess returns, we need to collect risk free rates. Morningstar selects what it deems to be appropriate fund-specific risk-free rates. The choice is apparently based on the primary target market of the fund. For example, some funds are assigned the 3-month US T-bill rate. As all regressions are for monthly returns, we feel it is inappropriate to use risk-free rates with other maturities. Furthermore, as all funds are Norwegian and most investors are Norwegian, we believe the most appropriate rate is the 1-month NIBOR. However, for the sake of completeness, we perform analysis first with the NIBOR and then again with the Morningstar-selected rates.
There are three types of return series computed by the Morningstar, net, total, and gross returns. Net returns capture evolution of fund share prices. Total returns combine net returns with any returns from reinvested dividends. Gross returns combine total returns with fund expenses. Gross returns are supposed to most closely mimic fund's portfolio returns. We, thus, rely on the gross returns data in our search for a best-fit index. We then use the best-fit index to compute alpha based on the fund's total returns. It is the total returns alpha that will be salient, as it represents investor returns.
We require that the fund-chosen benchmark is available in Morningstar and its return series is non-missing. We drop virtual share classes of mutual funds. We require that at least 36 months of returns (gross and total) are available. This leaves us with 367 funds, if we use the NIBOR, and 343 funds, if we use the Morningstar-selected risk-free rate.
ii. results
The first step in the analysis is to run a timeseries regression for each fund-index pair,
where R f,t is the gross return of fund f in period t, R RF,t is the risk-free rate, and R i,t is the return of index i in period t. So, for each fund, we run 1323 regressions (the fund-selected index, the Morningstar-selected index and all other alternatives). As we consider funds that invest in different markets, no single set of factors would be appropriate for the analysis. We are naturally constrained to the single-factor model of [Jensen, 1968] .
Then, we compare regression results and, for each fund, identify the index that corresponds to the highest adjusted R 2 . This index may be the fund-selected index, the Morningstar-selected index or any other index.
Most common best-fit indices are reported in table 1. Fund-selected benchmark is always in top 5, but, for equity funds, it is not the top choice. The most basic benchmark, the Mutual Fund Benchmark maintained by the Oslo Stock Exchange, is the most likely best fit. Interestingly, the Morningstar-selected benchmark is not in top 5, when the Morningstar-selected riskfree rate is used to compute excess returns.
Finally, we rerun the same regression, but now using total fund returns on the left-hand side. It is sufficient to regress mutual fund returns only on the fund-selected index, the Morningstar-selected index, and the best-fit index identified in the previous step.
The summary of regression results is in table 2. We can immediately see that funds are much more likely to have selected a benchmark that makes their alpha look better. Morningstar is far from being overly aggressive in the benchmark selection too. Morningstar is quite likely to agree with the manager on benchmark selection. One may argue that looking at the entire history since 1980 may be a too broad of a look. The performance measures reported by Morningstar are by default based on three years of observations. We repeat the entire exercise using only the most recent three years of data for each fund. 4 The results are 4 If a fund was closed before the end of the sample period, we go back until we collect three years of non-missing observations. not as clear-cut as the longer term regression results. First thing to note is that while fund managers are still a bit more likely to flatter their own performance, Morningstar is, if anything, overly strict. As a result, over a shorter performance horizon, fundselected benchmarks produce higher alphas than Morningstar-selected benchmarks.
It may seem that fixed-income fund managers are the most honest, in particular, if one focuses on Panel B of table 2. It is hard to make this comparison, however, as there are fewer fixed-income benchmarks than equity benchmarks to credibly choose from. Unlike equity indices, many fixed-income indices do not have net return counterparts available. Additionally, the last three years coincide with the period of unprecedentedly low interest rates. Fixed income funds have lived through very difficult times.
It is informative to view results in table 2  together with results in table 3 . The latter shows average consequences of different benchmark choices. The numbers in table 3 are annualized alphas, in percentage points. For example, an average equity fund has a best-fit alpha of 0,45% lower than its fundselected alpha. An average equity fund that N o t e: α F is the intercept from the regression with fund-selected benchmark on the right-hand side. α M is based on the Morningstar-selected benchmark. α* is the best-fit alpha. "Fixed income" funds include funds classified by Morningstar as "Fixed income" and as "Money market". 
The numbers in the table are in terms of annual percentage points. They are averages of alpha differences for different subsets. α F is the intercept from the regression with fund-manager-selected benchmark on the right-hand side. α M is based on the Morningstar-selected benchmark. α* is the best-fit alpha. "Fixed income" funds in this table include funds classified by Morningstar as "Fixed income" and as "Money market". picked a benchmark with a higher alpha than the best-fit alpha overstates the risk-adjusted performance by 1,83%.
Panel B of So far, we have looked at the regression results that used the 1-month NIBOR to compute excess returns. Morningstar publishes fund-specific risk-free rate choices. We repeat our analysis using the Morningstar risk-free rates instead. The results are in Panels C of  table 2 and table 3 . The general message is still the same. An average equity fund overstated its alpha by 0,41% relative to the bestfit alpha. We should be a little careful with results of Panel C, since the Morningstar risk-free rates have missing values, while the 1-month NIBOR has none. Hence, the number of observations is reduced making all estimates less reliable.
What if despite asymmetric nature of alpha errors the fund management truly believes in their chosen benchmarks? Then, the management should not make any decisions that appear to be driven by the best-fit alpha. A very important decision made by fund families about individual funds is on fund closures. In order to study association between fund alphas and fund closing decisions, we first run several probit regressions. The results are in columns (1)-(4) of table 4. The left-hand-side variable is one if the fund "dies" during the sample period and zero otherwise. The first specification is the easiest and has only three alphas on the right-hand side, the alpha of the fund-selected benchmark, the best-fit alpha, and the alpha of the Morningstar-selected benchmark. While all alphas have negative coefficients, as expected, only the best-fit alpha is statistically significant. The decision to close is not independent of the age of the fund. [Lunde et al., 1999] show that the fund survival likelihood is not independent of its age. We add fixed effects for the years of fund origination in the data. Best-fit alpha remains negative and significant. We then split the sample into the funds that make their alpha look too good (regression (3)) and the funds that make their alpha look to low (regression (4)). Now, the fund-selected alpha, α F , becomes significant. Having an overly inflated α F is, actually, associated with a higher likelihood of closure, while having an unduly modest α F is associated with a lower likelihood of (1)- (4) are probit regressions. The left-hand-side variable is one if the fund "dies" during the sample period and zero otherwise. (5) is a regular OLS regression. The left-hand-side variable is the age of fund (either at the time of closing or in the end of the time series). Regressions (1), (2), and (5) are for all funds. Regression (3) is for funds that chose a benchmark with a higher alpha than the best-fit alpha. Regression (4) is for funds that chose a benchmark with a lower alpha than the best-fit alpha. α F is the intercept from the regression with fundselected benchmark on the right-hand side. α M is based on the Morningstar-selected benchmark. α * is the best-fit alpha. "Origination FE" is the year fixed effect for the year of fund's origination. Mutual Fund Managers: Real or Make-Belief Performance РЖМ 15 (2): 163-172 (2017) closure. In each case, the effect of the best-fit alpha has a counterbalancing sign. Finally, we analyze association between lifetime alphas and fund longevity. Regression (5) is a standard OLS model with the fund age on the left-hand-side (either at the time of closing or in the end of the time series). We can see that the only significant slope variable is the best-fit alpha and it is positive. Longer-lived funds tend to have higher best-fit alphas.
We struggle to come up with a rational explanation for a strong statistical association between fund closing decisions and the best-fit alpha. Unless we accept our results as convincing circumstantial evidence of strategic benchmark selection, one would expect no association. If the fund management knows its alpha to be a less accurate measure of performance than the available alternatives, they will ignore it and make decisions based on a better measure. Interestingly, the Morningstar-selected alpha is insignificant in all considered specifications. Even though Morningstar benchmark and alpha are quite salient in the market, it also appears to be less important than the best-fit alpha.
iii. conclusion
Fund managers know that at least some in vestors will choose among mutual funds based on their alphas. Fund manager salary is positively affected by investors buying new shares in the fund. This gives the fund manager a personal incentive to make alpha seem as high as possible. We found that the fund-selected benchmarks give systematically wrong impression about funds' performance records. The benchmarks make funds look unrealistically good, on average, especially over longer horizons.
Management of mutual fund families routinely reviews performance of individual funds. Funds that are deemed to have insufficient performance are closed. New funds are opened. The management also needs a criterion to judge performance. It appears that the criterion used by management is not based on the fund-selected benchmark, but rather on (or something closer to) the bestfit benchmark. This appears to suggest that the inappropriateness of the fund-selected benchmark is known and acknowledged by the fund family management.
We have intentionally kept away from the topic of fund performance. It is beyond the scope of the paper to answer which funds outperform and which underperform. The literature on the topic is vast. We chose to take a step back and to analyze what can and cannot be used to measure fund performance.
The best-fit benchmark is identified purely mechanically. This procedural simplicity is both a blessing and a curse. On the plus side, one can quickly analyze many funds. At the same time, the best-fit benchmark match may be meaningless and purely accidental, in some cases. We have shown that it is meaningful on average. Assessment of potential errors is a topic for future research.
